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(57) [gift] 

C© «fc 5 &*#W8GWilE#ffiRtf C© «fc 
fttS*m&¥tm. ©(a) gtl^S^^XvCVD 

»T-*BiRf 5ISi» (b) C®KKKJt*ffft?tf 

^ttfMDSIfi^ffi® (a) I?I*tf-5rcJ?)©M>i-S?j&^ 
S. 




1 

m i &M<D$mmism-m5&- tin. 
mm3) mzm.mkKftyjr^ vmm (d 

4 ] mzmtttt *4# n"A&c>'»>> 6iiB 

titc^u <t&i m<o tfn-c$> z>mm i . 2 xb 3 sa 

[fit#J35] fJia^KK-*^^-^{t^f}X« 
(Stf) >Sii{t£#&^t?fc©t?&£fli3j<:JI 1 

a>e> 4 ©t>f ftMaais©^ii'^wffi#^m. 

[»J»B6] (a) |S8RBUt*Wt-r*lg"C*o 
7 7 £tf Ti£S#EP/m«ffi±CCj0ffi£©£, 5 

&ai!*jBi-$u sm^En/jnmfiB©MRo'^p^^o 

*BJRfSI8£. (b) C©^JR)g>t?:i«^W*4X 

B*©Htriffif*K:»ors*i6«j(cKajgit*$*-rsw 

13. 56mhz bi±©HiT^jajftt5:©a3W5jsjga 
^KSSfje^st© i o o o o #© i i-xt i o#© i mx 

T©l5H©^l^?S^t?^iB^PSriiLfct*;J8©^«[ 

tt©ai*J«)«3*iyfct©*fl|l>*lt*q|6XB:7Ett© 
«a*^#*^tt«©IISfl5f8. 

[»#«9 ] iJsR*HK-*y-fT j e> Kt^a (d 

LC) 6. 7Xtt8SStt©&affll 

[W*« i o : miBRaw^iiS©A:«e>©ai4#^(ca 
^6^6 9 ©t>rn*tcia«©Ra»td*jis^wf4 

K:iaajiffljiK»«^*«ift-r . Brazen 
Jioafli-c^xT-^x^tffl©*^^***^^**® 

^(S^/cgse^si^^xvcvD^atcte^r. ffris 



(2) ftfflW- 10-298440 

2 

m& mft z> $t®fr h ti x t c <t * *m i f * ism- m 
gga. 

[ii^i2] mfiam^jEnjnmffitt. 7 - 5X?ksj 

tlSffi{C^©'t*5"SW^*lTl>Sfc©t?*Sit*31 1 

ivtw* 1 3 ] unsm^mmmt. 4>& < £ mm 

f&W&r )V 5 - •} A 5 - V A £ 1" & ft 

fto»6tt* t©t?*4«*5( 1 1 XB 1 2 IBlt©gUtlt 

10 mm, 

1 4 J f&IBi6E$m#t$£3M8« 1 Biftam^ 
Elttnm^'C , 13. 56MHz «±©f??^^&S!t©a* 

»;a&«-ftcc&i!JrSJS«iS:© i o o o o#© 1 m± 1 o 
#© 1 &T©IIB©XBiaifiB-CS4Sai-£ttL/A:^)B 
©Kaift«**fltlft'C*5*>©r*4i(W0ii 1.12 
xbi 3tei£©fa>t^ji^a. 

[0 00 1 ] 

[JMlOM'rSttWaiF] ##£WB, ^R©K>4-*» 
20 UStttelB^Ftm. C©K^H*4©«e#ffiREflg 

frt*jg£BCCMf3. 
[0 00 2] 

«^Sfc»Kaffi©»»tt#*«>i&ti3. *fc. 
Sri*sat?floaH*iH»ttrftsc<b**««>6ti 

30 5. 

[ooo3]$ 6K4Mma©imtmtt. le^^^te 
^r^©«ffl*%©^p a n^g["ft(cMta!tt-a'LJt)f>n?> 

*. 

[0004] 

if SUM] Wffflt*ot, 

SEffl±*»6ti4+»aiHatt*«f s*mB^i>«3 
40 wf sjgfttt&p (Xtt) iittfianticiK*^ 

Dai ©}f§8ii(c J: »)»8l36J'tRf S t««ltt*$fiTOT b 
[0 00 5] «IS{CJ:0*)SSSttfctt-7«©B{b*--<a 

cn6BSiT-^-c*-5/ci*sft©^«(e<]^ 

50 ©+»tt»»tt*«»%*HtCl>. 



3 

[0006] *c-c#»m«. itsfrf-Mm-c&ix. m 

ffl±#»6ft£)KW©iH^£WTS44fc{C#8{cJ: 

[0007] &tc. xmat. z<D£.*)tmft=rtm<D 
xom&&m>zctvvzmmiiimm.i:mmz> io 

[000 8] 

Mc*mmt. (a) t%%mKimik?zxmvabi 

W£X£§grt£R^©)£ffiX£SK:»|-r £ 4 4 fccc 

77 xv $ -a-ci^m^EnJnimffiiicsrtttcD* s 

SIUK-rSIfii. (b) CCD^MM-^rffi^W^X 

^M*4*^s$-tf zxmtzstsc tzm%ktthm 
[0009] m£tiftmmtM£®%tfctizmtix^ 

±mcm®&<Dib h $tmm<DmKtfft%i. $ tix i, /c«> 
[ooio] ttcxmoftmmFrsimft+ttmwi 

■oxh^K ^ttnx&z&moyBMmmimm&i. 

a^^/cj*. m^Enja^scDja^so'^ip^i^oii-rc 
i CC J; o ams±tcjf^s ftfc^JglgktMJt 4 1£ -o x m 

(b) ificcte^r. ®WiKzmttttmXtt?<Dmm 

{* <m«w*^v— ?>4^a) icmuabx, mmm 
m&) ( a ) «fc o w^y-wfsftcasttrr s 
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bftztc»<Dmm&*mtz>ttbK.ffi%icj:-,xi>% 
©n»tt««fiT-e-r. »m«*©aK#ai&fetiTi,» 

^Ensn^Sfcc©j;^%t- f--^-f^;i/*jin^/«c< r 

[0 0 1 1 ] SfctCfrlBHtt. »Xgg8 

toicmfztiitwjewm&t. c*uc*tt-s*S4. 

4. Km^EnJramg«:*'x7'7Xv{tffl©ii5^m^?r 

m a^a 4 £<tx fcsae^s ^xvcvd gg&c 

*s*#u friem^Ena^ffits^jp^sso'fln^s: 

$ ttzmtmmmt>m%z>ttm^tj:-oxi,>z>c t 

[0012] *mn<DW ! >mmmE<c£i>t> mmm 
mmnrtztLx$imimm>tc$><Dmitiz*:mi,>& 

ffii *©±«C«fiSS 4 ©Rfl©&JI$K$©g£fflffl 

L/T. s*«ci)8iai©iut*ia!i-r*c4*j-c*s. t 
fc. c©«aitt«ff©s«is^a^5XvcvD*ai* 

Wffl UA:tt«WlBWli&:flfifi©fe©-C*4. 
[0013] *»W©«*Wt$*i*^ftt<sfK:fcl> 
T, Biiia©!S?ttt©*.2)^*K«, tt*WCCttDLC(.D 
iamond Like Carbon) Btt&CttfXS £ 0 DLCfg 

^^K^Wi*^W*4©i?S*ffi© (a) Igfctel^ 
Ttt^ ^XvCVDffiKte^rDLCIi^JSO/cJ&K: 
-»«ctf*>nrc>SJ:^K. flSBEIjtlO-'HRTo 

r rsa. m}tfzzt\znt)Wi]amm<Dug.z2 o o*c 

ffiS«T4-r*C4CCJ:0 DLCK%^C4*s-Ct 

[0014] *few©*jSRc«8ji«:*ji>r . KJMI^ 
fi£©fcfe©Jl*4^x4tr«. K*B«fiS«:HttKfflc> 
6n^^f> (CH 4 ) . (C, H, ) . Va^ 

> (C, H, ) , (C< H„) . r-fe?u> (C 

i Hj ) , -^>-fe'> (C. H 6 ) . 4 7?fl:Sa$<CF 
, ) . 67i,ft2^« (C, F 6 ) 9©R3R{b^»*X 

*flH>Sc4#r* > ^(ctEo-c. ch6©^jR{b^ 
to o i 5] smg/mamittovmiiz t l 

X. cneo^b^ft^XKS^^XXB (R 

7 yJRSW*x4JSJ)pUc^x%ffli,»5c4«:J: 
W*'^4LTtt. (N, ) *'X % lttfbffiR (N 



(4) 

5 

o) mx. 3? *j<tm» (nf, ) #xmmt.>&ct 

#TS. 7i/iMWilTB. 7?*(F, ) a 
X. 37*{UHR(NF, ) #X. 6 7?<(b5£fUSF 
.) #X. 47»<tft*(CF, ) #X. 4 7»ftW 
* <S i F, ) #X. 6 7 ?{t2*-f* (Si, F e ) 
^. 3 7?<ktt*(ClF, )^, 7?ft*JR(H 
F) #X*?£ffll>SC 

[0016] **W©JJWBM^**^#*4Cc:*rt» 
T, ^|g>W^-f)^{b£&*£t?<t 
«J:9*«8Ktt>©ittg. 7 10 

tm^*owiitfe&*-Bfftifcfe©ias. *fc. 

T . mflBfli^f tf*4B =f A RtftSHg© 5 % ©4>& < t <b 

[00 17] niiirB. ^$a*A. 7>;U=fA. x 
9^>7 - aeu>a"A. 7na7*u>^A. &X{b#'j 

if 1/>3"A, ifi'DAtKyydA, T^'J;l/=f 

A, xhi/ArfA. <7Uir>3*A. i/';a>=fA, 7j 

B. 7 AT AfbFUMl. y 

[0 0 1 8 ] Sfc. Jfciijffltt«||fc». f-;um» 
(tfyfctttfx;!,. #>;2fc{bb-x;l<. # >J fx;i,:7> 
5-h ^ytT^PT^a-^, 'J§^ex;u, tf'J 
Kivi/*;uv-*gt) . >j<yft{b ex Jfis^btf 

U> -TjujBihiJJl^a^fW) . ABS, #'Jl 30 

tilSi (# y * 7 d u- h . ^ttr 7 a-do , 

tf'JTS KStBllg (:MP>6. 66. 6 10. 11 
3?) . -feJUa-XSMtJIjg (x^HzA-q-*, SK-feJU 
n-x. 7at;H?;l,q-*, • |&SHz;Ha-x. 

ttMB . 7 » ^WHI ( 3 7 * {b&< tx ^ U > . 4 7 -Mb 
x?-u>. 4 7 7fbx^l^>- 67^-fb7Dh-U>. 7 

[0019] *«WOiaiWtd«W^f tt*4tcfcl> 40 

cc**mrotc*tt/T if*«%~~5 0i*?S%fig. .J:*? 
»* L < B 5 2 0 <*«%fltt©?iiS-C£* tlX 

l>5Ci*iffSU>. CftB. t©©ffl|*?£T-5C£K: 
J: 9. +#&«ttt*J»&*-iS&&6K:, «a*tt*4* 
#©&g©<£TBIIffl±|?Jija©/j: t>figcc *U 6 ft* *» 

[002 0] *fc. jSHRBUttt. *tiK»IWeg tittt* 
0. lwrn-lymlie. <fc9tf*O<B0. 1m 
m~0. 3 umm&<Dm2V. 0. 1mm' -5mm J 50 



10-298440 

6 

gg. ctOff^L/<«lmm' -3mm' fMg©At$ 
©fc©£"J-*C£*J»*U>. WI2ffiffl©)13tT.5C 

sfc, mmm<Djz% $t the tic j; o. 

[0021] mftomzRV** s«. tai&BiiTjEpjjn 
me©jjn$i • ?$£p© t - h a t> )i>znm? zctvu 

filfiS) 4 1 0 0 °C~ 2 0 0 °Cggi U. ii^AHCgES 

xm&zmmt h «t 5 «c o r » 5 ^ra - 2 0 
s«gnf l. ^P(cot^r«m^EnJinss©s:saa 
o^ss) 4-2 o'c-o'ciisiL/, jg^jcmfis 
ninmhii'>^xmhmi--zQ9mm^mm 

[002 2] *fcKJRWi-tt. *^tm©**ttt*lSl 

«»3 B 0 . 1 Mm- 1 u mUS. ifttH§» lmm-3 
mraliatl. iSilgSB 1 mm~5 OmmflfifrS 

En»ma©^fiXffi(c zwtomzmz. \mntcmi x *j 

ffi8.Um&'j$m<D$i\t0. 5mm--5mmlig. Hi 
L/<«1 mm~3mmgai-rtiKJ:t»„ 

[0023] *»w*ffiacfi8«{c*5t»rB. ifiiism 

TJiL-C. 13. 5 8MHz«±©Bf©iiaa»©«*iS 

m®mMcffla%mmi<o 1 o o o o^© i&± 1 o^ 

© 1 JUT©«ffl©SHMftft-C&tRH«ttOft:tl9BI© 

73EnJra©^> • ^-7(c<fcs^';i'X^igi-ri,c t#r 
^. c©<fe^ , ;i/xt«©^i8'e4) -or 

[0024] fiSMfflSI4**X77Xv{b©/ci&(CEnttI-r 

x-7ip<om^- -<=f->©ag*5$ij®5nr. 7^xvcfi 

O^'-f^ ^^©JIH i & S 5 y *;W©*fe^*ifij)S 

•rs-*, ^{c^-rs^y^^casEB^f^n 
r, c©<fc5&^£Jm£&i>»£ccjt^-c#x nes. 

^ffiiSL. -?-hCC«tO^KS©^j:t,^®©)iJ&}f5(S-r4 

[0025] smvosMnat^tt. -^-f >«. 

©C^Ojg. Hft^, a^©igjfj©t©5rffl^ 

scims. m*m®m&t)<Dmwi$itLx 13. 



C5) 

7 

5 6MHzJy±<Dfc©£fl§C>S©«. Ctl£*)>h$ < K 

*fc. ^XHtt«ft©jai^BffiA&*K:a;i h 

e> o r 5 o o m h z ggs -c £ r nB J: i>. 
[ o o 2 6 ] $&mmL£. Lxmtfm<ot><Difi 
*?*u>©«. ^ia^K?Bt*«*H^^^©^jgas© 

1 0 0 0 0 75i#© 1 J: 0^3 < ttor < * £ig£R)g&# 
^»CC{STT4*>6TA»). 1 0#©1 <fcOAt<&^ 

[00 2 7 ] *fc. m^tJUXMO^a-f ^Jt (al- 
>B#ffl/^>+*7B$^) Bl 0%~9 0%?I£. ttSl 
WfCB5 0%«g£-ffeBJ:(,>„ CfeB, 10%j;'5/h 
3^i)S«jia*5<gTT5^e-C*0. 9 0%<fc9A$ 

t » i «ft Epinttmtf « < fc »j ^sa*ife-r c t jc <t 

* 1 1, >&mv$> *) urn t om&s&omifi-k t? t, »/c» 
[00 2 8 ] $fc$#pjil^{cfct,>r . §ijitt-£iiJt£ 

BR 1/ A b» J: 9 K . S*E|]JlDSfiB«M^ffi*s|fiit^(fij 

Xtt««ie*ifii*isi<«t5K:afta-rhH:j:i». t©£ 

JjD*&©T:£(cS9Wfc h u -Y3?£ffli,>tiB<fci>. *#sijh 
K**|^|IH^«K^FtWoK«»t«»*. «± 30 
Wi LtcJz 9 Jc 7*7 Xvc V Dffifcte^-ciiJfcfijtSfe* 

6 -r^>7*u-f.* >^(c*j^r. femtmsmm 

# n & a ttf4*» ^ * &«±ct ag^-r zttbtcm® 
&<Dmm ■ j&Ti3m3i l c£-7Xi>n $ ctw 
■eta. ctihi.mm&'&m-Jvx-vcvv 

ggic <fc £ ^fflSJBfiSE^CfitT-WAWx * ;l>**#s/j\ 3 
[002 9] 

d6W©*ltO«»] «T. *&9i©Xtt©$0&ISan 
%#JBl/"CSiWr* 0 H1B. *m*UL%ZWiftWk&. 

ffll.>6n"Ct>SS«S^^5XvCVD«IB©ftaW 
r*i¥}TWl77X7CV DMWIIlfciO 

±bicmx®!&m\- uw^suc *>©?&&. c©« 

SB. f&llg£UTm>6ft£K£gill £WU •?•© 
tfiCSffi 2 SO'C ©S^2 {C*t|6]-r-5»ffi 3 #88W 6ft 50 
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[0 0 3 0 ] ^@2 B. mS3 i©HtC«A3tiSfiXK 

ffljswf^^ tcm*4En*nur xv^t3 i*afcA©m 

I3i LTC C?ttb-*2 3RW£*P7kI2'g2 4#ttt& 

i*f|Si-rsffi*sjgit^[S]«:ftSJ:9(csS3nt:t,>5. 

gEffifc. 1 mm~3mm©e©^»©ifflSI%B^9 
^rflifl^O. 5mm~5mm£t,TJf5fi£L<;fc&©£/Bt,> 

ftfc«#*fc*ffctR(ci!lf5t Uc 6©#sf# 6 ft* . 
[003 1 ] gfc. mffi2©T*{CWMK-[5lJRI-U-f4 
«VW3ti-ci»«. *fc» KSSS 1 1 1 

>FD-75 11. 5 12 • • -RC>'#5 2 1.52 2 

ZQiJzmS 3 1 . 5 3 2 • • • ifi-g&tli. 
[ 0 0 3 2 ] c ©JWtM»!M*ffli,>T#*W#ffitc*5 

*5gfM«gl l©5I(EK:rBBEK2R4 3ti54ifc 
K. </X«|&S|J5*>6iaRil»)SS©fc«)©y xjr 
>^©)SJifflMf4^x^x3nSo S/c. flfMliSMiSS 

2 2*>6-7^?->^5'^X2 1 ?:^Lriig2«:W^ 

^* ! M?n, -e-tiicj;or#A3n/c*"x*s7'7 
[0033] c©£s, ^wtse. m@2©ae. ^ 

iW4*/^©«RRCf**»*«»Xttasa»W-SC i 
CCJ;13. J£i$3ft*lt*iR^©ft*Jft*|| > WjttfD 
LCB!i-rSC4*srSfS. fSU*. Sffi2Bb-$2 

3 ^©fl«ROt»ai*|2» 2 4 ^©ji7K*5SS:cc|ff3 jg 
3ti. »{c-oc>r. ^ffiS^fiS (a«fig) 41 0 
0 °c~ 2 0 0 -cgfit b§ 5 ^rai- 2 o »F B ig@ora^ 
3*1. ^shco^tb. mm®, mmw>7EU&z-2o 
•c-o-cgg[. iRt>Bi oxsaasriu-cto^cgi* 

M*HS5#Hh-2 0^MSS^iP3tl. CM 1 ^-f * 

b 1 d»^r*ti-en«iJrai^H"j-3ff fen*, 

2 <b«fi2©±(C^fiK3n«0SRM<!:-C»(MK9l««s^ 
S < Sft*ycto. K^BmS2±(cff5fiX§tiTBiiJS?l 
•ri>„ IWJfBUc^lgJtBlHliKh U^4©±CC[iiR3fe 
•So Biria^ft-CfiSM^^f^CitcjrO. A^3 0. 1 m 
m' -5mm' , JI30. 1 ym-l um®^^ 
f#6fe£. 

[0 0 3 4] C©«t9fCOrf#e.fe/c^«K>i-?:. ^fSk 



(6) 
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l x i &m%~~ 5 o vm% ttz&j: *> itcmm b 
x, mm^, m^mK^m^ft*mA*m. co 

fttbxmm&mv&t), mmbx^ommmm 

fcrmmztix^z. 

tbxm2t£nmmf&ztrs?msi>%?Lt>ftz> 9 com 
g«> m i (ommch^x, Mm : &mM2 2 
Mmm%.&w.2bDmffi2titc<b<Dx$>z> 0 comm 

otn miommtft^ztmrntcbxizmmmzft 

11 (mKommc^z) 
tin 

fmmm 
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* »&£&g 2 5 j: 0 mm b tc'<)i> z%.mmm$imj] 
3 . 5 6 m h z u±<Dmj£mm$k<DM*M® : &mMcm 

Wifcffl : &$k<D 1 0 0 0 0ft<D 1 IU± 1 0#<£> 1 WTO® 

ggtc j; £ t mm^c o x izmmxm h n * e 
[0036] mm&mMtc<D<t:*>te^)\'Z$m*i&? 

&&^b<f&r^^^x, m^zfa±.$vxfmz 

[0 0 3 7 ] 

immffl] err* *^^^^^fr^f^^, 



mmm2 (miommcj:*) 



40 cmX4 0 cm 

CH 4 lOOsccm 

mmkl 3. 56MHz, 3 0 0W 

0. 1 T 0 r r 

2 00 A/m i n 

2 0m i n 

IkfeUS. 1 0 0 °C • 5 m i n/S3©affi 1 0 
°C • 5 m i n<DV 4 2)1* 40^0 ilT 

40cmX40cm 
7)1$ 

CH 4 lOOsccm 

N, 1 0 s c c m 

JSififtl 3. 5 6MHz, 3 0 0W 

0. lTorr 

1 7 0 A/m i n 

2 Om i n 

1 0 0 °C • 5 m i n/WfeU& 1 0 
°C • 5m i n©*-Y*;U*4@lSDjg-r 

40cmX40cm 

CH 4 lOOsccm 
C F 4 1 0 s c c m 

mma 3. 5 6mhz, 3oow 

0. 1 To r r 
1 7 0 A/m i n 
2 Om i n 



u 

mmm4 <h2©«skc<j:5) 

T, WR&13. 5 6MHz, 3 0 0 W(D»;$:»J§$^ 
1 0kHz©g»JSa8& r*-5^J:b5 0%r 

Jt««l (H1<^B(CJ:&) 
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RSSfi 1 0 0 'C • 5 m i n/t&SSfi 1 0 
°C • 5m i n <DV*<{9)\,% 4®$%*) ilf 
*fgj&#15 

9 1 mmiU, 0. 5mm, (82 mm 



j3 (hi®kwcj:&) 
ttmu 

tt8NHi«cfat>T % Sffi2£or, ^©Kffj^fficc, p 

§5iflOl41mm<!:Ut t gBSO. 5mm, (|2m 
~ 5 m m Kgffc 3 *T % «i8^(DiiMIWt(D(e«9J£ 

u *©»w*H^fc. *sm^s3 (a) (mmms) 

(B) 0kttff4) tftK££<!;, j£ 



40cmX40cm 

CH 4 lOOsccm 
MfflRl 3. 56MHz, 3 0 0W 
0. lTor r 
2 0 0 A/m i n 

2 0m i n 

3 0"C (Jgfl) 

40cmX40cm 

CH 4 1 0 0 s c cm 

N, 1 0 s c c m 

HiSftl 3. 56MHz, 3 0 0W 

0. 1 T o r r 

1 5 0 A/m i n 

2 0m i n 

3 0°C 

40cmX40cm 

CH 4 lOOsccm 
C F 4 1 0 s c cm 

3. 5 6MHz, 3 0 0W 
0. lTorr 

1 5 0 A/m i n 

2 0m i n 

3 0°C (JEfi) 

mwc t - *^«n*& < r faMBBJttf ft 6ti 
fc. Sttox*fti/fc«s*rac^rjsiEBl*cch--h 

[0 0 3 9 ] *fc % fJIBJHiSCT4^fc^r, g#BSJfj£ 
«*«CjM-^«JbxatlHigHRt|iHB 1 0 k H z 1 
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